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© Fuse assembly and method of manufacture. 

© An electrical fuse assembly (3) has a dielectric 
housing (12) and a fuse terminal (2) which is 
stamped and' formed from metal stock having the 
appropriate electrical characteristics. The fuse termi- 
nal (2) has blade portions (8) which are made from 
metal stock which has been folded over, to provide 
the blade portions (8) with the strength characteris- 
tics required. Support members (42) are also pro- 
vided on the fuse terminal (2). The support members 
t_(42) cooperate with cooperation surfaces to insure 
^that the fuse terminal is properly positioned in the 
housing (12) of the assembly (3). During the manu- 
l^facture of fuse assembly (2) a positioning bar (44) 
CO extends between respective conductors (4,6). The 
^.positioning bar (44) provides the structural support 
Unrequired to insure that the conductors (4.6) are main- 
fOtained in space relationship. After the conductors are 
q partially inserted into the housing (12). a portion of 
the positioning bar (44) is removed to provide a stop 
means which cooperates with the housing of the 
fuse assembly (3). 
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FUSE ASSEMBLY AND METHOD OF MANUFACTURE 



The invention relates to electrical fuses of the 
type comprising spaced-apart conductors having 
blade portions which extend from an insulating 
housing and a method of manufacturing the same. 
A fuse metal link extends between the conductors, 
the fuse metal link being of identical thickness to 
the stock metal used to manufacture the 1 fuses. 
Stabilization members are also provided to prevent 
the rotation and overinsertion of the fuse terminal in 
the housing. 

It is well known in the art to use a type of fuse 
for motor vehicle electrical systems which com- 
prise spaced-apart parallel coplanar conductors 
that have Wade portions which extend from one 
end of the insulating housing. The conductors have 
mounting portions which are supported in the in- 
sulating housing and the fuse metal link extends 
between these mounting portions to electrically 
connect the conductors. 

The specifications for universal fuses of the 
type described above concern only the dimensions 
of the fuse and its electrical characteristics. The 
specifications permit the manufacture of such fuses 
by different manufacturing methods and also per- 
mit various structural differences (as long as the 
required dimensions are maintained). At present, 
fuses available in the market are produced by 
stamping and forming a single piece of flat sheet 
metal. This produces a fuse having the fuse metal 
link integral with the conductors. Another type of 
fuse currently available has the conductors 
stamped and formed from strips of flat sheet metal 
and a conductive wire is positioned to span the gap 
between the conductors, providing the electrical 
path required between the conductors. In the alter- 
native, fuse metal links, which are directly soldered 
to the conductors, are provided to electrically con- 
nect the conductors. 

Several problems are present with each of the 
fuses described above. Stamped and formed fuses 
with integral fuse metal links are costly to manufac- 
ture. As the fuse metal link is required to have 
conductive properties, an expensive metal (such as 
zinc) is required for the entire fuse. As the mount- 
ing portions are required to be thicker than fuse 
metal link, the fuse metal link is coined to the 
thickness required. Consequently, this process 
wastes a good amount of material, thereby increas- 
ing the cost of manufacture. The coining operation 
of the fuse metal link is also difficult to precisely 
control. Therefore, the dimensions of the fuse met- 
al link may vary outside of tolerance limits, causing 
the amperage at which the fuse metal link will mett 
or fail to be inconsistent This is an unacceptable 
result. 



Soldering conductive wires or a separate fuse 
metal link to the conductors also creates problems. 
It is extremely difficult if not impossible, to ac- 
curately control soldering technology. Therefore, 
s the solder joint will be inconsistent This is an 
unacceptable result because the solder joint is a 
critical electrical connection between the conduc- 
tors and the wire of the link. The inaccurate control 
of the solder joint may not be able to handle the 
ro rated current of the fuse. This causes the solder 
joint to fail before the required electrical load is 
encountered on the fuse metal link. Consequently, 
inaccurate control of the solder joint causes essen- 
tially identical fuses to have different electrical 
75 characteristics. This type of inconsistency cannot 
be tolerated. 

A common problem associated with the various 
fuses discussed relates to the handling of the fuses 
during the manufacture process. As only a fuse 
20 metal (ink or wire is to extend across the legs of 
the fuse, the stability of the' legs is difficult to 
control during the manufacture process. 

An electrical fuse assembly in accordance with 
the present invention comprises a fuse terminal 
25 and an insulated housing. The fuse terminal has a 
pair of parallel spaced-apart conductors, each of 
the conductors having a mounting portion and a flat 
blade portion. The mounting portions are mounted 
in the insulating housing, and the blade portions 
30 extend from one end of the insulating housing. A 
fuse metal link has ends connected to the mount- 
ing portions. 

The fuse assembly is characterized in that sup- 
port means are provided on the conductors of the 
35 fuse terminal. The support means are provided 
proximate the mounting means and extend in a 
direction which is essentially parallel to the axis of 
the fuse metal link. 

Support means cooperation surfaces are pro- 
40 vlded in cavities of the housing. The surfaces are 
dimensioned to receive the support means thereon. 
This configuration allows the support means of the 
fuse terminal to engage the cooperation surface of 
the housing, thereby providing a positive alignment 
45 feature, which insures that the fuse terminal will be 
In proper position with respect to the housing of the 
fuse assembly. 

According to another aspect of the invention 
the blade portions of the electrical fuse assembly 
so are made from metal stock which Is folded over 
upon itself to give the blade portions an increased 
thickness, thereby providing the blade portions with 
the mechanical strength required for operation. 

According to another aspect of the invention 
retention means are provided on the mounting per- 
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tions of the fuse terminal and extend into openings 
provided in the housing of the fuse assembly. The 
retention means provided on the mounting means 
are formed after the fuse terminal has been in- 
serted into the housing, thereby insuring that the 5 
fuse terminal can be inserted into the housing 
under minimal insertion force conditions. 

In accordance with the present invention, a 
method of manufacturing an electrical fuse assem- 
bly is disclosed. The method has the advantage of w 
producing a relatively cheap and reliable fuse as- 
sembly. 

The first step in the manufacture of the fuse 
assembly is to stamp openings in a strip of sheet 
metal. The strip of sheet metal has the electrical is 
characteristics required for operation. The strip of 
metal is then formed to produce conductors of 
increased width. The increased width provides the 
conductors with the structural strength required to 
withstand insertion into a mating connector. 20 

A support strip is removed from between re- 
spective conductors, such that positioning bars are 
provided to structurally connect the conductors to- 
gether. The positioning bars provide the sparing 
and positioning means to keep the respective con- 25 
ductors properly positioned with respect to each 
other. A portion of the positioning bar is then re- 
moved, such that the positioning bar does not 
make electrical or structural contact between re- 
spective conductors. This provides a stop means 30 
proximate the positioning £ar. 

The invention includes the further step of par- 
tially inserting the conductors into a housing of the 
fuse assembly prior to removing the portion of the 
positioning" bar. This provides the conductors with 35 
the structural support required. After the portion of 
the positioning bar has been removed, the conduc- 
tors are fully inserted into the housing of the fuse 
assembly. 

An embodiment of the invention will now be 40 
described by way of example with reference to the 
accompanying drawings, in which: 

FIGURE 1 is a three dimensional view show- 
ing a fuse terminal of the present invention ex- 
ploded from a housing; 45 

FIGURE 1a is a perspective view of the fuse 
terminal assembled in the housing of a fuse as- 
sembly; 

FIGURE 2 is a plan view of the fuse terminal 
prior to being inserted into the housing of the fuse 50 
assembly; 

FIGURE 3 is a plan view of the fuse terminal 
inserted into the housing, a portion of the housing 
is shown in cross-section to more clearly show the 
positioning of the fuse terminal when the fuse ter- 55 
minal is fully inserted into the housing; and 

FIGURE 4 is a cross-sectional view, taken 
along line 4-4 of Figure 3, showing the fuse termi- 



nal fully inserted into the housing of the fuse as- 
sembly. 

FIGURE 5 is a diagrammatic view depicting 
the process which the fuse terminals are manufac- 
tured and positioned in the dielectric housing. 

FIGURE 6 is a continuation of the diagram- 
matic view of Figure 5 depicting the process which 
the fuse terminals are manufactured and positioned 
in the dielectric housing. 

As shown in Figure 1a, a fuse terminal 2 of 
fuse assembly 3, in accordance with the invention, 
comprises a pair of spaced-apart conductors 4, 6 
having coplanar blade portions 8 which extend 
from a bottom wall 10 of a molded dielectric hous- 
ing 12. Upper ends 13 of conductors 4, 6 are 
exposed through top wall 14 of the housing 12 for 
probing purposes. 

Housing 12 can be molded from any dielectric 
material having the heat resistant characteristics 
required to withstand the heat generated by the 
flow of electrical current across a fuse metal link 
16. Housing 12 has oppositely facing sidewalls 18, 
oppositely facing end walls 20, top wall 14, and 
bottom wall 10. A conductor receiving cavity 22 is 
positioned between sidewalls 18 and endwalls 20. 
The cavity 22 extends from the top wall 14 of the 
housing 12 to the bottom wail 10. A ridge 24 is 
provided on the outside surfaces of walls 18 proxi- 
mate top wall 14. Ridge 24 allows for easy han- 
dling of housing 12 by either manual or automatic 
means. Consequently, fuse assembly 3 can be 
easily inserted into or removed from a mating 
connector (not shown). 

Fuse terminal 2 is stamped and formed from 
material having the structural and conductive char- 
acteristics required. As is best shown in Figures 1 
and 2, fuse terminal 2 is comprised of conductors 
4, 6 and fuse metal link 16. Conductors 4, 6 are 
mirror Images of each other and spaced from each 
other in essentially parallel alignment Fuse metal 
link 16 spans the distance between conductor 4, 6 
to provide both a mechanical and electrical con- 
nection between the conductors. 

Conductors 4, 6 are comprised of blade por- 
tions 8, mounting portions 28, fuse metal link inter- 
connection portions 30, and stabilization members 
42. As is best shown in Figures 1 and 4, blade 
portions 8 are made of sheet metal stock which is 
folded over to give the blade portions a thickness 
which is essentially double the thickness of the 
fuse metal link 16. Blade portions 8 are of gen- 
erally rectangular configuration having a first major 
surface 32 and a second major surface 34. Free 
ends 36 of blade portions 8 are tapered inward to 
provide a lead-in surface which is beneficial as 
blade portions 8 are inserted into a respective 
mating connector (not shown). It should be noted 
that the thickness of blade portions 8 provides the 
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mechanical strength required by portions 8 to be 
mated and unmated without a mechanical failure of 
conductors 4, 6. 

Mounting portions 28 extend from ends of 
blade portions 8 which are opposite free ends 36. s 
As is shown in Figures 1 and 2, the first major 
surfaces 32 and the second major surfaces 34 of 
blade portions 8 are continued to mounting por- 
tions 28. thereby insuring that the width of mount- 
ing portions 28 is identical to the width of blade 10 
portions 8. Lances 40 are provided on the mount- 
ing portions 28. As shown in Figures la and 3. 
lances 40 are formed to extend beyond first major 
surface 32. When conductors 4, 6 are positioned in 
housing 12, mounting portions 28 are positioned in 75 
cavity 22 of housing 12, such that the first major 
surface 32 and the second major surface 34 are 
positioned proximate respective sidewalls 18 of the 
housing 12- Lances 40 of mounting portions 28 
cooperate with the inside surfaces of the sfdewalls 20 
18 in order to provide a means to secure the 
conductors 4, 6 to the housing 12. As removal of 
the conductors 4, 6 from the housing 12 is at- 
tempted, the lances 40 dig into the inside surfaces 
of walls 18, thereby preventing the removal of fuse 25 
terminal 2 from housing 12. 

ft should be noted that lances 40 are formed in 
mounting portions 28 of conductors 4, 6 after fuse 
terminal 2 has been fully inserted into housing 12. 
Consequently, fuse terminal 2 can be inserted into 30 
cavity 22 of housing 12 with minimal resistance, as 
lances 40 so not fictionally engage the sidewalls of 
the cavity during insertion. As is best shown in 
Figure 4, the forming of lances 40 Is accommo- 
dated by openings 41 provided in housing 12. 35 
Openings 41 allow for the appropriate tooling to 
engage mounting portions 28 when conductors 4, 6 
are fully inserted. The tooling forms lances 40 into 
the configuration shown in Figure 1 . 

Overinsertion and stabilization members 42 are 40 
provided adjacent mounting portions 28. As is best 
shown in Figure 2, members 42 are formed from a 
bar 44 which extends from conductor 4 to conduc- 
tor 6. The bar is provided to maintain the conduc- 
tors 4, 6 in position with respect to each other as 45 
the fuse terminals 2 are manufactured. However, 
prior to fuse terminals 2 being folly inserted into 
housing 12, a portion 46 of bar 44 is removed, to 
aJlow the members 42 to cooperate with surfaces 
48 provided in the cavity 22 of housing 12. The so 
removal of portion 46 also provides a break across 
which the electrical current can not flow. 

Stabilization members 42 cooperate with sur- 
faces 48 of housing 12 to prevent the rotation of 
fuse terminal 2 in housing 12 and to prevent the 55 
overinsertion of terminal 2 into housing 12. As is 
shown in Figure 3, when terminal 12 is inserted 
into housing, members 42 engage with surfaces 



48. At the same time, the sides of mounting por- 
tions 28 are provided in close proximity to the 
surfaces of cavity 22. This configuration prevents 
the rotation of terminal 2 in housing 12. The en- 
gagement of members 42 with surfaces 48 also 
provides a positive stop means for terminal 2 as 
the terminal in inserted into the housing. As termi- 
nal 2 is inserted into housing 12, members 42 will 
engage surfaces 48 of housing 12 to prevent fur- 
ther insertion of terminal 2 into housing 12. This 
positive stop means insures that the terminal will 
be properly positioned in the housing when inser- 
tion is complete. 

Fuse metal Dnk interconnection portions 30 ex- 
tend from mounting portions 28 in the opposite 
direction as blade portions 8. Portions 30 have a 
thickness which is less than the thickness of blade 
portions 8, as the portions 30 are not folded over. 

Fuse metal link 16, which is integral with the 
fuse metal link interconnection portions 30 of con- 
ductors 4, 6, electrically connects conductors 4, 6 
of terminal 2. Each fuse metal link 16 has intercon- 
nection portions 56 and a bridging portion 58. 
Interconnection portions 56 are provided at either 
end of fuse metal link 16, and cooperate with the 
portions 30 of conductors 4, 6. Bridging portion 58 
extends between interconnection portions 56. The 
dimensions of bridging portion 58 will vary accord- 
ing to the amount of current which is to travel 
across the fuse metal link 16. The greater the width 
w of bridging portion 58 of fuse metal link 16, the 
more amperage which can be carried across the 
link before it fails. 

Figures 5 and 6 show the method of manufac- 
ture of the above described fuse assembly. Figure 
5 represents the progression by which fiat metaJ 
strip stock is stamped and formed into the fuse 
terminal required for the fuse assembly. The pro- 
gression shown in not intended to show every step 
which is taken to form the fuse terminals, but rather 
the figure is intended to be a diagrammatic repre- 
sentation of the manufacturing process. 

As is shown in Figure 5, metal strip 102 is of 
sufficient width to allow for two strips of the fuse 
terminals to be manufactured at one time. The 
metal stock is stamped and formed as shown in 
steps A through G. It is important to note that the 
conductors 4, 6 of the fuse terminals 2 are formed 
by folding over the stock metal. This method of 
manufacture insures that the conductors will be of 
adequate thickness. However, the folding of con- 
ductors 4. 6 also eliminates the need to coin the 
fuse metaJ link 16, as the fuse metal link has the 
same thickness as the stock metal. As coining is 
difficult to precisely control, the use of a method 
which eliminates the need for coining provides for 
much more reliable fuses. 

Through the steps described above, two carrier 
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strips 104 are provided which maintain the fuse 
terminals in a spaced relationship. A securing strip 
106 is also provided to maintain the terminals in 
proper relationship. As shown at F and Q of Rgure 
5, securing strip 106 extends between the carrier 
strips 104. to maintain the fuse terminals of each 
strip in a fixed position relative to each other. 

During step H the majority of securing strip 
106 is removed, thereby allowing each strip of the 
fuse terminals to move independently of each oth- 
er. It should be noted that the portions of securing 
strip 106 which are not removed form bar 44. Bar 
44 is an important feature of the strip of terminals 
once securing strip 106 has been removed. With 
securing strip 106 removed from the terminals, bar 
44 acts to maintain conductors 4, 6 is essentially 
parallel relationship, if bar 44 where not provided, 
fuse metal link 16 would be the only structural 
connection between conductors 4. 6 during steps H 
through K. This would be an unacceptable result 
as the fuse metal link could not be able to with- 
stand the forces associated therewith. Consequent- 
ly, bar 44 prevents the failure of fuse metal link 16. 

With metal strip 102 stamped and formed into 
• two strips of terminals 2. the strips of the terminals 
are positioned proximate respective housings 12. 
as shown in Rgure 6. Housings 12 are provided on 
a carrier strip 108 to facilitate the automated pro- 
duction of the fuse assembly. As is shown in Rg- 
ure 6. carrier strip 108 has two rows of housings 12 
extending therefrom. The rows of carrier strips are 
essentially mirror images of each other. 

A row of stamped and formed fuse terminals is 
provided on either side of carrier strip 108 in align- 
ment with respective housings 12, as is illustrated 
in step L of Rgure 6. Trie terminals are inserted 
into the housings, as is shown in steps L through 
N. Referring to step M. once the terminal is par- 
tially inserted into the housing, a portion 46 of bar 
44 is removed. As conductors 4, 6 are supported 
by housing 12, the structural support provided by 
bar 44 is not needed. The removal of portion 46 
also prevents the flow of an electrical current 
across bar 44. thereby insuring that fuse metal link 
16 will be the only portion across which an elec- 
trical current can flow between conductors 4, 6. 
The removal of portion 46 also provides fuse termi- 
nal 2 with stabilization members 42 required, as 
was previously discussed. 

With fuse terminals 2 fully inserted into fuse 
assembly 3, the two rows of fuse assemblies are 
separated. Each row of fuse assemblies 3 is then 
placed on a real. 

The fuse assembly of the present invention has 
several advantage over the fuses currently avail- 
able. Rrst. the fuse assembly of the present inven- 
tion is relatively inexpensive to manufacture. This is 
due to the fact that no material is wasted, i.e. there 



is no need to coin the fuse metal link to the correct 
size. In the present invention, the terminals are 
manufactured from sheet metal stock which has the 
thickness required for the fuse metal link. In order 

5 to provide the structural advantages required by 
the conductors, the metal is folded over to provide 
the appropriate thickness. This provides for a much 
more accurate and stable fuse terminal because 
the manufacturing tolerances are easily controlled. 

70 (Coining of the fuse metal link results in inconsis- 
tent terminals due to the tolerances associated with 
coining.) 

A second feature of the present invention 
which is advantageous over the prior art relates to 
75 the use of bar 44 to provide the spacing required 
between the conductors during the manufacture of 
the fuse assemblies. The use of the bar prevents 
the structural failure of the fuse metal link during 
the manufacture of the fuse assembly. 

20 

Claims 

1. An electrical fuse assembly (3) of the type 

25 comprising a fuse terminal (2) and an insulated 
housing (12), the fuse terminal (2) comprising a 
pair of parallel spaced-apart conductors (4.6), each 
of the conductors (4,6) having a mounting portion 
(28) and a flat blade portion (8), the mounting 

30 portions (28) being mounted in the insulating hous- 
ing (12), the blade portions (8) extending from one 
end (10) of the insulating housing (12), and a fuse 
metal link (16) having its ends (30) connected to 
the mounting portions (28), the fuse assembly (3) 

35 being characterized in that 

support means (42) are provided on the conductors 
(4.6) of the fuse terminal (2), the support means 
(42) are provided proximate the mounting portions 
(8) and extend in a direction which is essentially 

40 parallel to the axis of the fuse metal link (16); 

support means cooperation surfaces (48) are pro- 
vided in a cavity (22) of the housing (12), the 
cooperation surfaces (48) being dimensioned to 
receive the support means (42) thereon; 

45 whereby the support means (42) of the fuse termi- 
nal (2) engage the cooperation surfaces (48) of the 
housing (12) to provide a positive alignment fea- 
ture, which insures that the fuse terminal (2) will be 
in proper position with respect to the housing (12) 

so of the fuse assembly (3). 

2. An electrical fuse assembly (3) as set forth 
in claim 1 further characterized in that the blade 
portions (8) are made from metal stock which is 
folded over upon itself to give the blade portions 

55 (8) an increased thickness, thereby providing the 
blade portions (8) with the mechanical strength 
required for operation. 

3. An electrical fuse assembly (3) as set forth 
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in claim 1 or 2 further characterized in that reten- 
tion means (40) are provided on the mounting 
portions (28) of the fuse terminal (2), the retention 
means (40) extending into openings (41) provided 
in the housing (12) of the fuse assembly (2). s 

4. An electrical fuse assembly (3) as set forth 
in claim 3 further characterized in that the retention 
means (40) provided on the mounting means (28) 
are formed after the fuse terminal (2) has been 
inserted into the housing (12), thereby insuring that io 
the fuse terminal (2) can be inserted into the hous- 
ing (12) under minimal insertion force conditions. 

5. An electrical fuse assembly (3) as set forth 
in claim 1, 2, or 3 further characterized in that 
support means (42) are projections which extend is 
from the mounting portions (28), the projections 
having an inclined surface which cooperates with 
inclined surfaces of the cooperation surfaces (48) 

to insure that the fuse terminal (2) is properly 
positioned in the housing (12). 20 

6. A method of producing an electrical fuse 
assembly (3) or the Dice, the method comprising 
the steps of: 

stamping openings in a strip of sheet metal (102) 
having the electrical characteristics required; for- 25 
ming the metal strip (102) to produce conductors 
(4.6) of increased width, such that the conductors 
(4,6) have the structural strength required; 
removing a support strip (106) from between re- 
spective conductors (4.6), such that positioning 30 
bars (44) are provided to structurally connect the 
conductors (4,6) together, the positioning bars (44) 
providing the spacing and positioning means to 
keep the respective conductors (4,6) properly posi- 
tioned with respect to each other; and 55 
removing a portion (46) of the positioning bar (44), 
such that the positioning bar (44) does not make 
electrical or structural contact between respective 
conductors (4,6), thereby providing a stop means 
proximate the positioning bar (44). 40 

7. A method of producing an electrical fuse 
assembly (3) as set forth in claim 6 comprising the 
further steps of: 

partially inserting the conductors (4,6) into a hous- 
ing (12) of the fuse assembly (3) prior to removing 45 
the portion (46) of the positioning bar (44), thereby 
providing the conductors (4,6) with the structural 
support required; and 

fully inserting the conductors (4,6) into the housing 
(12) of the fuse assembly (3) after the portion (46) so 
of the positioning bar (44) has been removed 

8. A method of producing an electrical fuse 
assembly (3) as set forth in claim 6 or 7 in which 
the conductors (4,6) are formed by folding the 
metal to produce a section of metal which has 55 
essentially twice the thickness as the strip of metal 
(102). 

9. A method of producing an electrical fuse 



assembly (3) as set forth in claims 6. 7 or 8 
comprising a strip of metal which has a width 
which is approximate to twice the length of a re- 
spective conductor (4,6). thereby enabling the con- 
ductors (4,6) to be produced in two simultaneous 
rows. 
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